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significantly by baseline function, pain, and co-morbid conditions
prior to surgery and variability of outcome was most pronounced
by hip-associated pain before surgery. In addition, self-reported
back pain prevalent in 36% of individuals undergoing THR pre-
dicted early outcome independent of other co-morbid conditions
and hip-associated pain or function.
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Purpose: Dynamic knee varus moment is an important factor
concerning disease progression in knee osteoarthritis (OA). We
have reported that the correlation coefficient between static lower
limb alignment and dynamic knee varus moment was higher
in asymptomatic subjects than in knee OA patients (OARSI
2004). However, it is still unknown if the relationship between
static alignment and dynamic varus moment is constant between
disease states. The aim of this study, therefore, was to compare
the relationship between static lower limb alignment and dynamic
knee external varus moment during level walking in patients with
different stages of knee OA.
Methods: The study design was a cross-sectional group com-
parison of different disease stages. Sixty-three elderly woman
aged from 50 to 70 years with symptomatic medial knee OA
participated in this study. Subjects were classified into 4 disease
grades according to the Kellgren & Lawrence scale. Because
the number of subjects in grades 3 and 4 were small, however,
the data from these groups were combined, resulting in 3 test
groups: Grade 1 (n=35), Grade 2 (n=28), and Grade 3-4 (n=6).
Static alignment of both legs during standing was captured by
leg-length X-ray pictures and then assessed by the Femorotibial
angle (FTA). Dynamic varus moment of the affected knee during
the stance phase of level walking along a 10 m path was deter-
mined through inverse dynamics. Kinematic data were recorded
with a VICON 512 motion analysis system (Oxford Matrix), and
ground reaction forces were measured with an imbedded force
platform (Kistler). The knee varus moment was calculated with an
in-house program written in Mathematica (Wolfram Research).
The walking speed was self-selected by the subjects. Pearson
correlation coefficients were used to determine significant corre-
lations between FTA and dynamic knee varus moment.
Results: There were significant positive correlations (p < 0.05)
between FTA and dynamic knee varus moment during gait in all
groups (Grade 1: r = 0.45, Grade 2: r = 0.46, Grade 3-4: r = 0.42).
However, compared to asymptomatic subjects, correlations were
weaker (OARSI 2004), and the slopes of the regression lines
decreased with disease progression (Grade 1: y=0.0135x-2.06,
Grade 2: y=0.0123x-1.85, Grade 3-4: y=0.0034x-0.25). The flat
slope of regression line in Grade 3-4 subjects shows that high
varus moment was independent of static alignment. However,
Grade 3-4 subjects did have higher static alignment and knee
varus moment values than the other groups.
Conclusions: The relationship between static lower limb align-
ment and dynamic knee varus moment was shown to vary
dependent on the disease stage of the subject. The linear re-
lationship between static alignment and dynamic moment seen
in asymptomatic subjects differed in OA subjects due to individ-
ual variability in dynamic knee varus moment. The more severe
subjects had high dynamic varus moment values that were in-
dependent of static alignment. The dynamic knee varus moment
induced by specific gait characteristics in OA patients is likely
the most important factor related to disease progression. Further
study with a greater number of patients is required to confirm the
trends found in this study.
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Purpose: Medial knee osteoarthritis (OA) is associated with
abnormally high medial compartment knee joint loading, as as-
sessed by the external knee adduction moment (AddM) during
gait; concomitantly, the external hip AddM has been observed
to be reduced in patients with moderate to severe knee OA
(Kellgren-Lawrence (K/L) grade ≥ 3). Further, a reduced external
hip AddM has recently been associated with an increased risk
of progression of OA at the knee. The purpose of this study was
(a) to characterize the biomechanical alterations at the hip that
are associated with mild medial compartment knee OA and (b)
to study the feasibility of focused muscle training designed to
strengthen hip abductors and subsequently to affect loading at
the knee joint.
Methods: 61 patients (45F/16M, age 55±9 years (mean±SD),
and BMI 28±4 kg/m2) with predominant medial knee OA were
recruited based on radiographic (K/L grade 2 index knee; 1-2
contralaterally) and pain (ambulatory pain>30mm of 100mm-
VAS) criteria. Subjects were otherwise healthy and without ex-
cess malalignment of mechanical axis, intrinsic foot disease, or
other lower extremity OA. 57 radiographically normal subjects
(43F/14M), with similar age and BMI, who were asymptomatic
(pain<10mm VAS) in both lower extremities served as a com-
parator group. Three-dimensional kinematics and kinetics were
obtained from the knee and the hip at a self-selected walking
speed in the gait laboratory for all subjects. External moments
(reported in %body weight * height) at the knee and the hip of
both groups were compared using independent samples T-tests.
Four subjects with symptomatic radiographic knee OA (3F/1M)
underwent a regimen of focused hip muscle training targeting
gluteus medius, tensor fascia latae and gluteus maximus. The
strengthening program, which also included hamstrings, quadri-
ceps, and the short hip adductors to maintain muscle balance,
lasted for 4 weeks. Each participant was evaluated prior to initi-
ation of physical therapy and after completion of the program.
Results: The self-selected gait speed of the OA population was
